Studies of hepatic warm ischemia in the obese Zucker rat.
The effects of warm ischemia were investigated in obese Zucker rats with severe hepatic steatosis in order to develop a nontransplant fatty liver ischemia model. Obese (Ob) and lean (Ln) Zucker rats were subjected to in vivo partial hepatic warm ischemia of 45 or 90 min. Injury was assessed by serum alanine aminotransferase, animal survival, and liver histology. Liver lipids were quantified in control animals. After 90-min ischemia and 2-hr reperfusion, liver malondialdehyde was measured and neutrophils in 12 microscopic fields were counted after esterase staining. After 45 and 90 min of ischemia, Ob animals had significantly higher alanine aminotransferase at 1-hr and 24-hr reperfusion, compared with Ln animals (P < 0.01). After 90 min of ischemia, none of the Ln and 8/9 Ob animals died within 48 hr (P < 0.01). Histologically, Ob animals had more hepatocyte necrosis than did Ln animals. Hepatic neutral and phospholipid content (mg/g) in Ob versus Ln animals was 45.2 +/- 2.6 versus 8.2 +/- 0.7 (P < 0.01) and 36.2 +/- 1.9 versus 27 +/- 2.2 (P < 0.05), respectively. After reperfusion, liver malondialdehyde content increased significantly in Ob animals (8.5 +/- 0.4 vs. 12.3 +/- 0.8 pM/mg protein; P < 0.05), but not in Ln animals. Neutrophils, scant in control livers, increased significantly (P < 0.01) after ischemia/RP, but it increased to a similar degree in Ob and Ln animals. Obese Zucker rats with hepatic steatosis are more susceptible to warm ischemia/reperfusion injury than lean animals, and lipid peroxidation may be an important contributory mechanism. Further studies in this model might help to investigate the human problem.